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()-4-((tert-butyldimethylsilyl)oxycyclopent-2-enol. ()-1
Compound ()-1 was obtained in three steps from commercially available furfuryl alcohol following a reported procedure. 1 The NMR spectra were identical to those previously reported.
Procedure for synthesis
To a mixture of racemic 4-((tert-butyldimethylsilyl)oxy)cyclopent-2-enol (1 g, 4.66 mmol), DCC (1.45g, 7 mmol) and DMAP (57 mg, 0.46 mmol) in dry DCM (15 mL) under argon was added (R)-O-acetyl mandelic acid (1.36 g, 7 mmol). After 2 hours, a total conversion was observed by TLC. After filtration and evaporation of solvent, a preliminary purification on silica gel column chromatograpy was made with PE/DCM (1/1 : v/v) to give the mixture of diastereoisomers (1.7 g, 93 %).
Purification of 500 mg of the mixture of diastereoisomers with Biotage flash purification with Buchi column (80 g, 40 µm) using as eluent petroleum ether and dichloromethane (2 CV at 0 %, 7 CV at 20 %, 10 CV at 30 % and 15 CV at 50 % of dichloromethane) gave three fractions (F 1 : 245 mg; F 2 (mixture): 15 mg; F 3 : 240 mg).
S3
()-(R)-(1R,4S)-4-((tert-butyldimethylsilyl)oxy)cyclopent-2-en-1-yl 2-acetoxy-2-phenylacetate 1 H NMR (400 MHz, Chloroform-d) δ 7.46 (dd, J = 6.7, 2.9 Hz, 2H), 7.40-7.37 (m, 3H), 5.94 (dt, J = 5.7, 1.6 Hz, 1H), 5.89 (s, 1H), 5.72 (dt, J = 5.6, 1.6 Hz, 1H), 5.50 (ddt, J = 7.4, 5.0, 1.4 Hz, 1H), 1H) , 2.80 (dt, J = 13.9, 6.9 Hz, 1H), 2.19 (s, 3H), 1.66 (dt, J = 13.9, 5.2 Hz, 1H), 0.89 (s, 9H), 0.08 (s, 6H). 13 C NMR (101 MHz, Chloroform-d) δ 170. 5, 168.8, 139.5, 133.9, 130.6, 129.3, 128.9, 127.7, 78.3, 74.9, 74.8, 41.1, 26.0, 20.9, 18.3, -4.5, -4.6 .
[ ] 20 = -21.1° (c = 1.00, CHCl 3 ). 5, 168.7, 139.5, 133.8, 130.8, 129.3, 128.9, 127.7, 78.3, 74.9, 74.7, 40.8, 26.0, 20.9, 18.3, -4.5, -4.6 .
MS (ESI
[ ] 20 = -60.8° (c = 1.00, CHCl 3 ). To a solution of diastereoisomer F 1 or F 3 (400 mg, 1.02 mmol) in THF/H 2 O : 1/1 v/v was added, at room temperature, lithium hydroxide (123 mg, 5.12 mmol). After 1 hour under stirring, the S4 completion of reaction was observed by TLC. A saturated solution of NH 4 Cl (20 mL) and DCM (20 mL) were added, the layers were separated and the aqueous layer was washed with DCM (4x20 mL). The organic layers were combined, dried with Na 2 SO 4 and the solvent was evaporated. After a short purification on silica gel (PE/EtOAc: 1/0 to 4/1), the products were obtained with 95 % (from F 1 , 208 mg) and 95 % (from F 3 , 208 mg). 1, 135.7, 75.3, 75.3, 44.8, 26.0, 18.3, -4.5 .
[ ] 20 = -21.1° (c = 1.00, CHCl 3 ). 4, 168.3, 166.5, 166.5, 143.1, 143.1, 139.3, 138.4, 138.3, 132.0, 131.9, 131.1, 131.1, 130.3, 130.3, 129.7, 129.7, 129.6, 129.4, 128.8, 127.7, 127.7, 127.5, 126.5, 126.5, 78.2, 75.0, 49.4, 49.4, 41.2, 41.1, 26.0, 26.0, 21.7, 21.7, 18.3, 18.3, -4.5, -4.6 . 

(R)-(1R,4S)-4-((tertbutyldimethylsilyl)oxy)cyclopent-2-en-1-yl 2-((tert-butoxycarbonyl)amino)-3phenylpropanoate (R)-(1S,4R)-4-((tert-butyldimethylsilyl)oxy)cyclopent-2-en-1-yl 2-((tert-butoxycarbonyl)amino)-3phenylpropanoate
To a mixture of racemic 4-((tert-butyldimethylsilyl)oxy)cyclopent-2-enol (300 mg, 1.4 mmol), DCC (434 mg, 2.1 mmol) and DMAP (17 mg, 0.14 mmol) in dry DCM (5 mL) under atmosphere of argon was added phenylalanine derivative (557 mg, 2.1 mmol). After 3 h of reaction, the total conversion was observed with TLC. After filtration and evaporation of solvent, purification on silica gel column chromatography with DCM/MeOH (1/0 to 98/2) gave the mixture of diastereoisomers (637 mg, 96 %). 7, 171.6, 155.2, 139.5, 139.4, 136.1, 130.9, 130.8, 129.6, 129.6, 128.6, 127.1, 80.0, 78.1, 78.0, 74.9, 54.5, 41.1, 38.3, 28.4, 26.0, 18.3, -4.5, -4.5 (2R,3R)-2,3-bis(benzoyloxy)-4-(((1R,4S)-4-((tertbutyldimethylsilyl) oxy)cyclopent-2-en-1yl)oxy)-4-oxobutanoic acid (2R,3R)-2,3-bis(benzoyloxy)-4-(((1S,4R)-4-((tertbutyldimethylsilyl) 
oxy)cyclopent-2-en-1-yl)oxy)-4oxobutanoic acid
To a mixture of racemic 4-((tert-butyldimethylsilyl)oxy)cyclopent-2-enol (300 mg, 1.4 mmol), DCC (434 mg, 2.1 mmol) and DMAP (17 mg, 0.14 mmol) in dry DCM (5 mL) under atmosphere of argon was added tartric acid derivative (527 mg, 2.1 mmol). After 5 days of reaction, the total conversion was not observed. After filtration and evaporation of solvent, purification on silica gel column chromatography with DCM/MeOH (1/0 to 98/2) gave the mixture of diastereoisomers (488 mg, 63 %). 6, 168.9, 168.8, 165.8, 165.8, 165.4, 165.4, 165.2, 165.1, 139.6, 133.7, 133.6, 130.3, 130.2, 130.2, 130.1, 128.8, 128.7, 128.7, 128.6, 128.5, 128.5, 78.8, 74.8, 74.7, 71.8, 71.4, 71.4, 40.8, 40.7, 25.9, 25.8, 18.2, 18.1, -4.7, -4.7, -4.8, -4.8. 
